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the ions. Substances which exhibit the property of dissociation are
known as electrolytes.
The conception of electrolytes, which we owe to Arrhenius, is
extremely important in view of the question of osmotic pressure which
we shall be considering immediately; because the act of dissociation
increases the number of particles moving in the solution and so increases
the osmotic pressure, for in this relation the ion plays the same part as a
molecule.
The liquids of the body contain electrolytes in solution, and it is
owing to this fact that they are able to conduct electrical currents.
Another physiological aspect of the subject is seen in a study of the
action of mineral salts in solution on living organisms and parts of
organisms. Many years ago Ringer showed that contractile tissues
(heart, cilia, etc.) continue to manifest their activity in certain saline
solutions. Indeed, as Howell puts it, the cause of such rhythmical
action is the presence of these inorganic substances in the blood or
lymph which usually bathes them. In the heart, the sinus, or venous
end of the heart, is peculiarly susceptible to the stimulus of the in-
organic salts, and the rhythmical peristaltic waves so started travel
thence over the rest of the heart muscle.
Loeb and his fellow-workers have confirmed these statements, but
interpret them as ionic action. Contractile tissues will not contract
in pure solutions of non-electrolytes (such as sugar, urea, albumin).
But different contractile tissues differ in the nature of the ions which
are most favourable stimuli. Thus cardiac muscle, cilia, amoeboid
movement, karyokinesis, cell division are all alike in requiring a proper
adjustment of ions in their surroundings if they are to continue to act,
but the proportions must be different in individual cases.
In the heart, sodium ions are the most potent in maintaining
the osmotic conditions that lead to irritability and contractility; but
a solution of pure sodium chloride finally throws the heart into a
condition of relaxation : hence it is necessary to mix with it small
amounts of calcium ions to restrain this effect; potassium chloride,
the third salt in Ringer's or Locke's fluids, also favours relaxation
during diastole. Calcium is the chief ion which produces contraction,
and by itself produces intense tonic contraction (calcium rigor).
Loeb at one time considered that the process of fertilisation was
mainly ionic action, but his later experiments on artificial partheno-
genesis have shown that the first change produced by his reagents on
the egg-cells of sea urchins and similar animals is the separation of a
membrane from their surface ; this is caused by fatty acids, saponin
and other hsemolytic agents : this superficial cytolysis stimulates the
egg to commence cleavage, but that process soon ceases ; if, however,
oxidation is brought about by immersing the egg in hypertonic sea-
wafer for a short time, cleavage continues and well-formed larvae are
produced. The spermatozoon has apparently a similar double action ;